Endothelial Cell Sensitization by Death Receptor Fractions of an Anti-Dengue Nonstructural Protein 1 Antibody Induced Plasma Leakage, Coagulopathy, and Mortality in Mice.
The mechanisms leading to the life-threatening dengue hemorrhagic fever (DHF) remain elusive. DHF preferentially occurs during secondary dengue infections, suggesting that aberrant immune responses are involved in its development. We previously demonstrated that the autoantibodies elicited by dengue virus (DENV) nonstructural protein 1 (NS1; anti-NS1 Igs) induce plasma leakage and mortality in mice with warfarinized anticoagulant suppression. However, the involved pathogenic Ig fractions of anti-NS1 Igs remain unclear. In this study, the autoreactive Igs in patients with DHF and in NS1-immunized rabbits crossreacted with TNF-related apoptosis-inducing ligand receptor 1 (death receptor [DR]4). Challenges with the DENV in a subcytotoxic dose sensitized endothelial cells to apoptosis. Treatments with the autoantibodies induced proapoptotic activities and suppressed the surface expression of endothelial anticoagulant thrombomodulin. Combined treatments comprising the DENV and DR4 affinity-purified fractions of anti-NS1 IgGs (anti-NS1-DR4 Ig), but not preimmune control IgGs, in subcytotoxic doses led to apoptosis in endothelial cells. Treatments with the anti-NS1-DR4 Ig led to plasma leakage, coagulopathy, and morality in mice with warfarinized anticoagulant suppression. These results suggest that DR4-induced endothelial cell sensitization through NS1-elicited autoantibodies exacerbates anticoagulant suppression, vascular injury, and plasma leakage. Detecting and blocking anti-DR Igs in patients may be novel strategies for managing severe DENV infection.